Introduction
A large amount of the coal in the Piceance Creek Basin is beneath overburden so thick that the coal is not now considered minable. The possible future use of this coal depends on many factors including the properties of the coal itself. This paper deals with just one of those properties; the rank-'-of the coal.
The area of this report ( fig. 1 ) is in western Colorado in Garfield, Mesa, Pitkin, Delta, and Gunnison Counties. It is part of a geologic structural basin known as the Piceance Creek basin. The coal is within the Mesaverde Formation of Late Cretaceous age. It occurs throughout the area considered and crops out along the edges of the basin where it has been mined at New Castle, Carbondale district, Coal Basin, Somerset, Paonia, Grand Mesa district; and Cameo. The coal occurs in a few zones of large horizontal extent; each zone contains several discontinuous beds. Geophysical logs of _!_/ This is a general use of the term "rank"; its determination is by measurement of the reflectance of vitrinite. It is neither "rank" nor "apparent rank" as defined by ASTM standards D 388-77. That there is an acceptance by the ASTM of the correlation of rank with vitrinite reflectance is shown by the following quote from Note 15, ASTM standards D 2796-77: "Vitrinite, the predominant maceral in most coals, is produced by the gradual alteration of plant cell substance, the structure of which may either be well discernible or more or less obscured by the effects of degradation. In extreme cases tissue may be reduced to a featureless substance, so that the material is quite homogeneous in appearance. The optical properties of vitrinite change progressively with increase in coal rank, the change being measured best by the progressive increase in reflectance as determined by a microscope photometer with oil immersion objective. The change of reflectance of vitrinite correlates well with the change of its other properties, such as volatile matter and carbon content, calorific value, porosity, hardness, and plasticity during carbonization." wells in the area show at least one thick (2.5-14 meters) bed at each well site.
In each coal mining district, different names have been applied to the beds and zones. The present terminology of the strata and of the coal zones and beds is summarized by Collins (1976) and by Murray, Fender, and Jones (1977) . Briefly, for the area of this report, the coal zone above the Rollins Sandstone Member of the Mesaverde Formation (correlative to the Trout Creek Sandstone Member of the lies Formation to the north) is called the Cameo zone in the west (Erdmann, 1934) and the Fairfield zone (Collins, 1976) or the Wheeler zone (Fender, 1977) in the east. In this paper the coal-rank figures and references to depth apply to the lowest thick coal of the Cameo-Fairfield zone; it probably is not a single continuous seam. 
Coal-rank results
The results of rank determination by vitrinite reflectance is shown on figure 1. The vitrinite-reflectance percentages shown at each sample locality are for the basal coal of the Cameo-Fairfield zone. Either the sample was from this basal bed or from a higher bed and the result extrapolated to the 2 basal bed.
As can be seen in figure 1 , the rank of this deep coal bed ranges from high-volatile B bituminous to semianthracite. For comparison, the rank of the coal of the same zone where it crops out ranges from high-volatile C bituminous (possibly some subbituminous) to anthracite. The anthracite occurs locally south of Coal Basin adjacent to a laccolith. The high-volatile C bituminous occurs at the outcrop along the southwest and northeast sides of the basin (Murray and others, 1977) .
The distribution of coal rank can be geologically explained in general terms. Primarily, the rank reached by a coal during maturation depends on he maximum temperature reached and on the length of time the coal was at that temperature. The temperature reached is dependent on depth of burial, regional heat flow and consequent temperature gradients (depending on rock conductivity), and local heat flow due to intrusions. Because the geologic and thermal history of the southern part of the Piceance Creek Basin is complex, the rank of the coal cannot be directly correlated with either present depth or estimated past burial depth. However, a possible burial effect is seen on figure 1. The gradual increase in rank from the southwest _2/ The extrapolation was made using a preliminary plot of vitrinite reflectance versus depth of burial in the Piceance Creek Basin. This is not very accurate; however, none of the samples were from more than 400 feet above the basal bed and extrapolations were no more than 0.05 percent reflectance. edge of the basin northeastward to south of Rifle probably corresponds more closely with past depth of burial than with other factors. Both areas of semianthracite seen on figure 1 are located where past burial depth was great and where the coal is still very deeply buried (2,300 to 3,700 meters). In the Divide Creek anticline area between the two areas of semi-anthracite, the coal was once nearly as deeply buried but present depth is as shallow as 1,000 meters. Erosion along the anticline probably started in late Eocene time, so the duration that the coal was at or near maximum depth of burial and hence near maximum temperature is much less than in the semianthracite areas.
The data of coal rank on figure 1 must be considered preliminary for several reasons. The sample distribution is nonuniform. More samples are needed in parts of the basin and, hopefully, will be obtained in the next few years as wells are drilled. Even in the part of the area ( fig. 1 ) having the most samples errors are possible because those samples consisted of a very few pieces of coal and the effect of rough sample treatment is not known. Near the outcrops of the coal, the increase of rank basinward from the outcrop is poorly known, although especially important because this coal may be utilized sooner than the deep coal.
